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Carp River DC barrier






NEMO – Portable Graduated Pulsed DC
Picture of an adult sea lamprey
Illustration of electric field with 
electrodes. 
Electrical guidance research for adult 
sea lamprey
Stage 1 – Pilot (2011)
Stage 2 – Define electric field parameters across a 
range of stream conditions (2012)
Stage 3 – Controlled field deployment (2013)












• Operated independent of a barrier
• Operated 7 hours a day (2200 to 0500)
• Minimal non-target effects
– 7 dead fish observed over two years
– Large catches of non-target species upstream (thousands)
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Electric Guidance System for 
Outmigrating Juvenile Sea Lamprey
Stage 1 – Pilot (Successful)
Stage 2 – Define electric field parameters across a 
range of stream conditions
Stage 3 – Controlled field deployment
Stage 4 – Management-scale deployment & 
evaluation 





USGS, S. O. Conte Anadromous Fish Research Laboratory





• Fishes often respond to low voltage electric 
fields.
• Those fields can be used to guide and block 
fish with minimal injury.
• Designing and deploying the electric field is 
the most difficult aspect of the work. 
• Partner buy in is important and can be 
challenging. 
USGS, Hammond Bay Biological Station
Sea lamprey research in partnership with the Great Lakes Fishery Commission
njohnson@usgs.gov

